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East Marginal Way Pumping Station

FOREWORD

This manual is a guide for operating and maintaining the
East Marginal Way pumping station. The level of informa-
tion is sufficient for operation of the pumping station by
Grade 4 operators and maintenance of plant equipment by
qualified personnel. It does not preclude the use of other
data to provide a more rapid solution to specialized opera-
tional or maintenance problems (with approval in advance
at the appropriate supervisory level).

This manual is divided into 12 sections plus appendices.
Section 1 briefly describes the station and defines its rela-
tionship to the entire Metro system. Sections II and II
provide safety and administration and maintenance pro-
cedures. Sections IV through XII are system descriptions
and operating procedures in the following format:

PHYSICAL DESCRIPTION

Identifies and locates the major equipment in each system
and provides equipment characteristics tables. The text is
supplemented by photographs and/or distribution diagrams
to facilitate identification.

FUNCTIONAL DESCRIPTION

Provides, to a major component level, the system’s theory
of operation. Alarms and system controls and indicators are
related to the functional description, when applicable. The
text is supplemented by block or line diagrams as required.

OPERATIONS CHECKS

Identifies system alarm indications, operator-performed
adjustments and operator services. Alarm indications for all
pertinent system alarms are listed, as well as actions to be
taken to correct the fault. Procedures are provided for
equipment requiring operator adjustments. Tables are in-
cluded listing periodic checks and services that must be
performed by operators to keep the equipment in peak
operating condition.

OPERATING PROCEDURES

Provides step-by-step operating procedures required to
start, stop, and run each system in its various operating
modes. For identification, operating controls and indicators
are referenced to the physical description photographs.

There are four appendices:

Appendix A — Glossary of water pollution control terms

Appendix B - Index of station construction contracts
and engineering drawings

Appendix C - English-Metric conversion table
Appendix D — Emergency information

i/(ii blank)
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East Marginal Way Pumping Station

SECTION |
GENERAL INFORMATION

INTRODUCTION

The East Marginal Way pumping station (figure 1-1) is in
the city of Seattle at 7319 East Marginal Way South. The
station pumps wastewater through the Elliott Bay inter-
ceptor for transport to the West Point Treatment Plant
(WPTP).

The pumping station compensates for terrain variations that
affect the sewage flow rate along the interceptor route. The
facility houses three raw sewage pumps and related equip-
ment required to lift the sewage about 23 feet (7.0 m)
above the pump suction conduit invert, maintain an ade-

PERSONNEL
DOOR

WALL
HYDRANT

SERVICE
AlR
STATION

HATCH TO
WET WELL:

EQUIPMENT
DOOR AT CORNER OF BUILDING)

EFFLUENT JUNCTION
STRUCTURE ACCESS
MANHOLE (ONE OTHER

quate flow rate, and minimize settling in the sewer lines.
Such settling could significantly reduce the storage capacity
needed during emergency or storm conditions.

The station is unmanned and fully automatic with pro-
visions for manual operation during maintenance or if
automatic controls fail. Odor, noise, and environmental
impact are minimal.

METRO SYSTEM RELATIONSHIP

Figure 1-2 shows the location of the East Marginal Way
pumping station and its relationship to other Metro facili-

ELECTRICAL UTILITY METERS
(NATURAL GAS METER BELOW

s I

/

EFFLUENT JUNCTION
STRUCTURE SLIDE
GATE LIFT SLABS

QUTSIDE OF STATION GATE!

Figure 1-1. East Marginal Way Pumping Station
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East Marginal Way Pumping Station

ties. The station is part of the Elliott Bay interceptor and
is between interceptor sections 1 and 2. Station flow
derives primarily from two sources: from the east through
the Henderson Street trunk and Norfolk Street regulator
station, and from the south. The south component of
the flow includes sludge from the Renton treatment plant.
The sludge travels through twin force mains that connect
to interceptor section 1 at the Seelye connection down-
stream of the regulator station (figure 1-3). From the
Norfolk Street regulator station to just upstream of the
East Marginal Way facility, the interceptor consists of two
parallel lines (figures 1-3 and 1-5). The dual configuration
increases interceptor capacity between the stations; the
lines are cross-connected just downstream of the regulator
station. From the East Marginal Way facility, flow continues
through the length of the Elliott Bay interceptor to the
North interceptor, and on to the WPTP. Since all raw and
activated sludge from the Renton treatment plant passes
through the station on its way to WPTP for treatment,
continuous and efficient operation of the facility is critical
to avoid odor, sepsis, and overflow problems.

SERVICES PROVIDED

The East Marginal Way pumping station serves an area
(figure 1-3) of 3,975 acres (1,609 ha). This includes part
of the west side of Lake Washington, Columbia City, the
south side of Beacon Hill, the Boeing industrial complex,
and the area south of the Boeing complex to the Seelye
Connection,

FACILITY DESCRIPTION

The East Marginal Way pumping station consists of a three-
level (figure 1-4) control building, an underground effluent
junction structure and two special manholes. Table 1-1
lists major station characteristics.

Control Building

On the rectangular ground level of the control building are
the control room and access areas leading to the two lower
levels. The motor room, pump room, and wet well are all
below ground level inside a caisson foundation. A water-
tight wall goes down through the lower levels sealing the
wet area of the building from the dry. Spiral stairways
connect the control room to the wet well on the wet side
and the pump and motor rooms on the dry side. At the
center of the control building roof is a rain gage that is
the operational and maintenance responsibility of the City
of Seattle.

Control Room. The control room is entered through either
the personnel or equipment door (figure 1-1). In the con-
trol room are the electrical switchgear, motor control
center, main control panel, support systems, and climatic

12

control equipment. A 6-foot (1.8 m) square hatch for
equipment installation and removal opens to the motor
room below. On the southeast wall arc a 460-volt receptacle
for connection of a mobile emergency generator, the
irrigation sprinkler controller, power panelboard “A”,
and the CATAD and Metrotel telemetry cabinets. On the
wet well access stairwell landing are the wet well exhaust
fan and the influent gate system manual pressurization

pump.

Motor Room. This room houses the three raw sewage pump
drive units and the pump room transfer fan. Over each
drive unit is a monorail beam on which a trolley hoist can
be suspended. A floor grating facilitates pump room equip-
ment installation and removal. On the wall near each drive
unit is a TEST/STOP-lockout control station.

Pump Room. The pump room houses the three raw sewage
pumps (RSP). On the wall behind each pump are a C2 seal
water manifold and TEST/STOP-lockout control station.
Near RSP 3 is the sump drainage subsystem including the
pump room flood alarm float switch.

Wet Well. Major equipment in the wet well are the influent
sluice gate and hydraulic operator and the bar screen. On
the wall behind the stairway is the sluice gate mode con-
troller (manual operator). At the influent channel are the
wet well high level float switches and the influent sluice
gate pilot control float. A slide gate can be installed at the
wet well end of each pump suction conduit to isolate the
unit for maintenance or repair. At the watertight wall
above the grating over the RSP 1 inlet conduit are two
explosive gas sensors.

Effluent Junction Structure

The effluent junction structure is about 20 feet (6.1 m)
north of the control building. The three station force mains
enter the structure from the south, discharging wastewater
through flap valves into a common channel. The structure
can be entered through a manhole at each end (one is
inside the security gate and one is outside). A slide gate can
be installed downstream of each flap valve (see figure 1-5)
after removing the respective lift slab (see figure 1-1).
Elliott Bay Interceptor section 2 begins as the 54-inch
(137-cm) line that exits the northwest end of the junction
structure.

Special Manholes

Both the overflow and storm drain manholes are east of the
control building; the overflow manhole is the nearer of the
two. The 60-inch (152-cm) influent sewer runs through the
bottom of the overflow manhole to the wet well (see figure
1-5). Sixteen feet (49 m) above the influent sewer line
invert (elevation 92.93), a 36-inch (91-cm) overflow line
connects the overflow manhole to the storm drain manhole

KCSlip4 53217
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15 feet (4.6 m) away. The storm drain manhole is atop a
36-inch storm drain line that runs paralle] to East Marginal
Way 3 feet (0.9 m) above the influent sewer.

Table 1-1. Pumping Station Characteristics
PUMPING CAPACITY

Average dry weather flow: 16.8 mgd (63,588 cu m/day)

Maximum wet weather flow: 69.0 mgd (261.164 cu m/
day

ELECTRICAL POWER REQUIREMENTS

460-volt, 3-phase, 60 Hz to control room switchgear
from Seattle City Light. Emergency power supplied by
mobile generator.

WATER REQUIREMENTS
1.5-inch (48-mm) service from Seattle Water Department
STATION HYDRAULICS

All wastewater enters the wet well from the east and 20
feet (6.1 m) below ground level (figures 1-2 and 1-5). In
the wet well, wastewater is coarse-screened, lifted 23 feet
(7.0 m) by the raw sewage pumps, and discharged through
24-inch force mains into the effluent junction structure.
From the junction structure, wastewater flows by gravity
past the Michigan Street and Brandon Street regulator
stations through Elliott Bay interceptor section 2 to the
Duwamish pumping station.

[f the influent sewer line becomes surcharged from high
flows, station shutdown, or equipment malfunction, the
water in the overflow manhole rises. When the water
level reaches elevation 108.50 [15.6 feet (4.8 m) above the
influent sewer invert], it enters a 36-inch (91-cm) over-
flow line to the storm drain manhole. At the manhole,
overflow drops into the storm drain line and flows to the
outfall in the Duwamish River. Depending on flow and
weather conditions, station storage times vary from 30
minutes to 4 hours before overflow occurs.

The City of Seattle Fox Avenue South trunk connects to
the influent line about 60 feet (18.3 m) upstream of the

East Marginal Way Pumping Station

station and overflows to the storm drain manhole also
(figure 1-5). The trunk overflow elevation at City of Seattle
manhole 2 (figure 1-5) is 2 feet (0.6 m) higher than the
station overflow elevation which minimizes the chances of
backups or local flooding along the trunk from station
surcharges.

REGULATORY CONSIDERATIONS

Metro facilities come under the provisions of Public Law
92-500, the Fedcral Water Pollution Control Act of 1972.
The law mandates regulation and monitoring of wastewater
discharges into inland and offshore receiving waters.

NPDES Permit

Metro pumping stations are authorized sanitary sewer over-
flows and/or bypasses by the terms of section S7 of Na-
tional Pollution Discharge Elimination (NPDES) Waste
Discharge Permit Number WA-002918-1 for the WPTP
issued by the Washington State Department of Ecology.
The permit, subject to annual renewal, is available for
reference at the Metro Water Quality Division, 410 West
Harrison Street, Seattle, Washington 98119.

Overflow/Bypass and Spill Monitoring

Under the terms of the permit, overflows and bypasses must
be monitored, and also the effluent from industrial users
discharging measurable quantities of toxic materials ormore
than an average of 50,000 gallons per day (190 cu m/day),
to ensure maintenance of high water quality. Both are the
responsibility of Metro’s Water Quality Division. Nor-
mally, overflow and bypass points are automatically checked
through the Metro Computer Augmented Treatment and
Disposal (CATAD) system (refer to Metro Operation and
Maintenance Manual TSD-1). If an overflow occurs, tech-
nicians are immediately dispatched to the site to take
samples for laboratory analysis. Industrial users meeting the
discharge criteria are checked annually as a minimum or as
necessary to ensure compliance with water quality limita-
tions. Copies of applicable federal and state laws and/or
regulations on spills are available at the Water Quality
Division office.

Bypassing, overflows, and spills must be reported promptly
and completely. Refer to Section III, Administration and

Maintenance, for instructions on filling out Metro Form
OP-40, Sewage By-passing or Overflow Report.

1-9/(1-10 blank)
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East Marginal Way Pumping Station

SECTION Ii
SAFETY
INTRODUCTION operation and maintenance of Metro facilities. All em-
ployees receive pocket-sized editions, which are required
General reading, to familiarize them with the precautions necessary

Safety at the pumping station conforms to standard Metro
regulations and practices. Metro endeavors to provide safe
working conditions and to promote safety consciousness
among employees to eliminate accidents and personal
injuries. To this end, the following approaches have been
incorporated:

a. Metro’s current safety program makes each individual
responsible for effective safety practices and encourages
active employee participation.

b. Each employee is issued a safety manual which
describes potential hazards and the necessary precautions,

c. Accidents are reported according to standard proce-
dures consistent with state and federal requirements. These
accident reports provide a basis for subsequent investigation
and elimination of the hazard.

d. A comprehensive safety policy is enforced by the
following methods:

1. Each division has a Safety Coordination Com-
mittee (SCC) composed of representatives of management
and employees. Each new employee is required to attend
the first committee meeting after his date of hire. At this
time, Metro and division policies regarding safety and first
aid are explained to him.

2. Discussions among employees and safety personnel
representatives are encouraged.

3. A training program ensures that all supervisors
know the safety procedures thoroughly.

4. Every employee is issued, and carefully instructed
in the use of, personal protective equipment_

Complete information about the organization and adminis-
tration of the safety program appear in the West Point
Operation and Maintenance Manual and in the West Point
Division Safety Manual.

Safety Manual

The West Point Division Safety Manual was compiled to
minimize injuries. The manual gives a guideline for safe

under hazardous working conditions. Additional copies
of the manual are available in prominent locations through-
out Metro plants. Suggestions or recommendations for
improvements of division safety standards are submitted to
an SCC representative. The manual will be revised, pending
release of the WISHA (Washington Industrial Safety and
Health Act, 1973) regulations.

Accident Reporting

Accident reporting procedures apply to personal injuries
and vehicle accidents. Currently, accident reports covering
personal injuries and vehicle accidents comply with state
and federal requirements. WISHA and OSHA (Occupational
Safety and Health Act, 1970, U.S. Department of Labor)
regulations provide the guidelines to monitor the safety
program. Review and analysis of accident reports, including
followup actions, provide an orderly approach to hazard
elimination.

The Metro First Aid Report, Form S-3, is required for any
on-the-job injuries that require first-aid treatment with no
attendant loss of job time. The Report of Injury, Form S-1,
and the First Aid Report, Form S-3, are necessary for all
injuries requiring a doctor’s attention. In case of injury
not requiring a doctor’s service, an informal inquiry on the
accident is held before the end of the shift or at the start
of the next shift. The supervisor and two or three co-
workers conduct the inquiry, and the report is forwarded to
the Safety Director,

For on-thejob injuries requiring a doctor, the State of
Washington form, Report of Accident (R 211580), is also
used. Both the employee and doctor fill out this legal-sized
form in triplicate. The doctor mails Part III of the white
sheet to Olympia, keeps Part Il of the yellow sheet, and
mails the rest to Metro’s main office for addition of em-
ployer’s data and transmittal to the State Department of
Labor and Industries.

When an accident involves a Metro motor vehicle or a
privately owned vehicle used for Metro business, form
Vehicle 2 REV. 5M 106803 must be filed. This form,
together with witness forms, are stored in a manila envelope
in the glove compartment of the vehicle. Phone Metro’s
Personnel Department at the main office as soon as possible.
Reports must be filled out by an accident study group. The
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MUNICIPALITY OF METROPOLETAN SEATTLE
PIRST AID REPORT

SUPERVISCR'S REPORY

where Accident

Date of Injury Hame
{Please print)
AR Date of An
Tise oM
18e of Injury PN Pirst Tr Time Described what d:
Nature of Injury
(Laft eye, rt. Poot,
Went to Doctor - Hospital - Home Phone No.
Home - Stayed on job
{Cirele one) Time lost Days

What Farst Aid Received

Safety Suggestien:

Fny Safety Suggestions

Talc Reported to Supervisor

;j:;' s-3 (over )

Tnjured s Signature

ﬁ

Division Date

Supervisor': Signature

WUNICIPALITY OF HETROPOLITAN SEATTLE

RLPORT OF il ar

Neme of Injured Age___Marcied
Date of Accident s A9___Hour A Occupation
where b

POR POREMEN OR SUPENVISOR'S EVALUATION
Please Mark the reasons, in your opinion, for the accident occurring:

Personal Action or Characteristic

mature of injury

Supervisory Responsibilities

Was Pirst aid admimistered?
Name & Address of Dr.

18 a5, by whom

___M0 1natructions given
_Incosplete instructions

Thules, standard, ar inatruc-
ions not enfor

0id injured lLeave work? Dats

'CB
AN o __Pereonsl ssfety devices not

Name of witnesses

provided
__Correct or sate too

or

Whare and how did ident occur? (

aquipment not provided

_..Inadequate inspection of
oq\np-nt or jobs

1mproper method of doing work

T_roer jon planunq
700 much rus

“selectrion ct wrong type ot

Haste or shortcuts
_Goggles, shields. stc.. provided.
not uted

Improper or unsafe tools

Tor e \npnn: used

__Ho lay or fooling
T_Instructions or rules disragarded
“TInattention

——Inaxperience

lnynul conditions of employee
T improper boag position
Impropar mathod of doing work
A:uon of fellow amployee
_Isproper clothing

Was injured acting in regular line of duty?

SUPERVISOR'S REPORT

At a hearing of our sccident study qroup, consisting of the men and
::N:V::er‘hlt“ holov, wa feel that the above accident was caused by
¢ Eollov:

Design of the structure Unsate wvorking conditions
Other {Epecify, name more than one reason if it exists)

Unsafe act

W feel that future accidents of this type can be
preven i
Improving deslgn (Specily what Can he designed better and how)
Eliminating Unsafe Conditions (Specify what and how)
Tliminating Unsafe Acts {3Ipecity)
Other (Specify):
Committee Wesber Tslgnatural Tosnlitea lember (algnature]

Zormittee Hewber [3lgnature)

OpRTvisor [Committoe Chairni-]
{s1gnacure)

(Ses Reversc Side)
Form §-1
A1 3.20

omlwu for job

Pocr Judgment
—_othe Other

e _Conditions

Unsafe Equip. or Msterisl

___Ineffactively guardea snppory snrucc

mjuipment _Poor light
__Unguardec cqlupun! Pocr ventilation
befective maf _congestion

_— Defactive teu - _Impro) toring
_Defective equipment TTExits inadequate
wucnv- ®otor vehicle T raulty layout
T Tequipment ““Tools, equipment, materials
__Other “scatteced
_No sharing
wprope r lhori,m;

Received By:

1.

Sivision Wead (signature]

OTrector of Bept. TeTanatural | This space reserved for use

of safety personnel

Engineer. Safety ¢ Special
services (sianature!

Figure 2-1. Metro First Aid Report
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accident study group determines whether the accident was
preventable or not. Witness slips should be used.

If a Metro employee is injured, he should follow previous
instructions relating to personal injury reporting. If total
damage to the vehicles or other property exceeds $100, or
if personal injury requires the attention of a doctor, the
driver must report within 24 hours to either the local
police (if the accident occurred in an incorporated city or
town), or to the Sheriff’s Office or State Patrol if the
accident occurred in unincorporated territory.

Basic Causes of Accidents

Experience shows that the basic causes of accidents at
wastewater plants are:

a. Failure of the person in charge to:
1. Give adequate instructions.

2. Make thorough inspections and investigate follow-
up action.

3. Assign safety responsibilities.

4, Check equipment and safety devices before
commencing tasks.

5. Plan safety procedures for proposed activities.
6. Use safe methods and follow safety rules.
7. Use experienced or skilled employees.
8. Maintain discipline and enforce safety rules.
9. Require reasonable working hours.

b. Failure of employees to:
1. Observe established safety rules and practices.

2. Use equipment at rated speed or follow other
instructions.

3. Get permission to perform work not regularly
assigned.

4. Use protective devices or equipment,

S. Properly use tools, equipment, or materials suit-
able for the work to be performed.

East Marginal Way Pumping Station

c. The mental attitude or physical condition of em-
ployee, such as:

1. Divided attention or inability to concentrate,
2. Lack of knowledge or comprehension.
3. Failure to use good judgment.

4. Tendency to hurry a job or take hazardous short
cuts.

5. Inability to work with others (anger or impulsive
action).

6. Excitement, fright, and other involuntary reac-
tions.

7. Physical handicaps or lack of strength.

8. Conditions caused by allergy.

9. Reduced human reliability due to environmental
pollutants such as excessive noise or gas fumes.
General Precautions

The following general precautions are repeated throughout
this manual at appropriate places.

Persanal Injury Precautions. Operating and maintenance
personnel must follow these rules to reduce chances of
personal injury:

a. Observe safety regulations at all times.
b. Do not service electrical equipment alone. To avoid
casualties, always remove power and ground a circuit before

touching it.

¢. Lock and tag motor controls to ensure that the motor
cannot be energized while maintenance is being performed.

Equipment Damage Precautions. Strictly follow these
rules to reduce chances of equipment damage:

a. When purging gages, do not allow water pressure to
exceed capacity of gage.

b. Ensure that the EMERGENCY GENERATOR
BREAKER switch is set to TRIP/OPEN before shutting
down emergency generator.
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PERSONAL HYGIENE PRECAUTIONS

Cleanliness is of critical importance to persons working in
Metro facilities. Infection and disease are a constant threat
to the employee and those with whom he associates. A
number of diseases can be communicated by the solid waste
that passes through the collection system, and eventually
appears in wastewater, sludge, screenings, and scum. To
avoid infection, protective clothing must be used. Coveralls
are provided for all employees, and regular laundry service
is available. Frequent uniform changes help prevent trans-
mission of infection or disease to other persons. Work
clothes should never be worn home.

After handling sewage or sludge, all exposed skin should be
thoroughly washed. Protective waterproof dressings must
be worn to prevent contact of open cuts or wounds with
sewage, sludge, or contaminated equipment. But if there
should be contact, wash the area thoroughly in clean water
containing either a weak solution of disinfectant or a good
antiseptic. Then sponge the area with an antiseptic solution
and cover with a clean dry gauze dressing and waterproof
adhesive. If penetration is more than superficial, see a
doctor as soon as possible. In the event of deep wounds, the
employee must get a tetanus booster within 48 hours.
Bandages covering wounds should be changed frequently.

“Keep your hands below your collar” is a good rule to fol-
low while at work in sewers and pumping stations and while
handling sewage or sludge. Since many infections reach the
body by way of the mouth, nose, eyes, and ears, the hands
should be washed thoroughly before smoking, eating, or
drinking.

Any illness or symptom such as dysentery or stomach pain
should be reported to the supervisor immediately. An
annual physical examination is recommended, and an
annual eye examination is offered to each employee.

To assist in personal cleanliness and to prevent the trans.
mission of infection, the toilets and washrooms are thor-
oughly cleaned and disinfected, soap dispensers are filled
daily with germicidal soap, and paper supplies are replen-
ished.

X-ray Program

Tuberculosis is no longer a major health hazard, but there is
still a need for regular checkups, particularly for wastewater
treatment plant employees. Chest X-rays are voluntary and
are available free of charge through the Seattle-King County
Health Department. Metro recommends regular use of this
service.

2-4

Immunization Program

To provide protection against typhoid, polio, diptheria, and
tetanus, a free immunization program is available to all
divisional employees through the Seattle-King County
Health Department. Immunization records (figure 2-2) for
each employee are kept in the divisional safety files. Periodic
screening of these records ensures that shots are updated as
required.

OPERATING PRECAUTIONS

Metro strives to protect pumping station operators by pro-
viding good plant conditions and by informing employees
of hazards inherent in sewage handling and effective safe-
guards.

Lighting

Adequate lighting is essential for maintenance/operations
functions in buildings without windows or below ground.
During a power failure, the essential services standby
generator provides power for lighting.

When auxiliary lighting is required in flammable atmos-
pheres such as sewers, use safety gasproof flashlights, and
gasproof extension electric lights with heavily insulated
cords. Ordinary flashlights or unprotected electric light
bulbs are dangerous, because a spark from a switch or an
exposed hot filament from a cracked bulb could ignite the
gas.

Ventilation

The following measures are taken in the pumping station
to ensure adequate ventilation:

a. Mechanical ventilation systems provide positive
ventilation in areas with potential oxygen deficiency or
explosive atmosphere. Portable blowers are used for man-
holes, sumps, wet wells, and submerged areas where tem-
porary forced ventilation is needed to ensure a safe working
atmosphere.

WARNING

Check with oxygen deficiency meter first. The
explosive gas monitor will not work in an oxygen
deficient atmosphere.

b. Tests for the presence of dangerous gases or an
oxygen deficiency are made before work begins and every
half hour after that.
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METRO EMPLOYEE IMMUNIZATION RECORD

1. Polio 10 yr. renewal 3. Diptheria & Tetanus 10 yr. renewal

2.  Typhoid 3 yr. renewal 4. Other

Call Health Department before Public Safety Bldg. (Seattle) 583-2540
leaving plant to notify them

when and how many are arriving. King Co. Health Dept. (Renton) 228-2620

RECORD CARDS WILL BE KEPT ON FILE AT:

NAME

H

Date of immunization

A N =D N N D= N N =R W N= S D=

Figure 2-2. Sample Employee immunization Record
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c. While work is in progress, ventilation equipment
operates continuously. Explosion-proof equipment and
nonsparking tools are used to ensure that ventilation
equipment does not ignite flammable gas. Employees must
never work alone in a potentially dangerous atmosphere.

Hazardous Gases and Vapors

Toxic or suffocating gases may come from industrial waste
discharges or from the decomposition of wastewater.
Since noxious gases or vapors are harmful to human health,
Metro employees must be aware of all potential gas hazards.
At Metro, gas hazards divide into three classes:

a. Flammable (Class 1)
b. Suffocating (Class 2)
¢. Poisonous (Class 3)

A noxious gas may belong in any one or all three of the
above classes. For example, nitrogen is nonpoisonous,
nonflammable, and falls into class 2, suffocating. Methane
is nonpoisonous, but is flammable and suffocating, and
falls into classes 1 and 2. Carbon monoxide is flammable,
suffocating, and poisonous, and falls into classes 1, 2 and 3.

Sewage Sludge Gas and Sewer Gas, Sewage sludge gas is
given off as a byproduct of the digestion of sewage sludge,
It consists primarily of methane and carbon dioxide with
smaller amounts of nitrogen, hydrogen, and hydrogen
sulfide. Combustible gases (mostly methane) normally
make up from 65 to BO percent of the total volume of
sewage sludge gas and noncombustible gases (mostly carbon
dioxide) from 20 to 35 percent. Odor is an unreliable
indicator of the composition of sewage sludge gas. Atmos-
phere testing devices must be used before entering an area
that has a questionable atmosphere.

Hazards associated with sludge gas are:

a. Explosion or burning methane when oxygen is
present to support combustion.

b. Asphyxiation resulting from insufficient oxygen to
support life.

c. Direct poisoning by carbon monoxide (which is
odorless) or hydrogen sulfide.

After a short time, the sense of smell is paralyzed by hydro-
gen sulfide, and a dangerous concentration may not be

noticed.

Sewer gas (which includes a variety of gas mixtures) is found
in sewers and sewer manholes. These areas may contain
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high percentages of carbon dioxide, varying amounts of
methane, hydrogen, and hydrogen sulfide, and low percent-
ages of oxygen: Normally the greatest danger comes from
an oxygen deficiency or an explosive amount of methane.
Such a mixture accumulates in sewers as the result of
fermentation or decomposition of organic matter, especially
in sewers constructed on nearly flat grades. Employees
must be extremely careful when entering these areas.

Petroleum Vapors. Gasoline and petroleum vapors in the
Metro sewer systems normally result from the accidental or
illegal entry of gasoline and other hydrocarbons. Illegal
entry of gasoline or petroleum does not happen frequently.
However, the fire department must immediately wash down
the street where gasoline or petroleum products were
accidentally spilled. A washdown puts flammable products
into the sewer system. Therefore, before any washdown,
the fire department must notify the Main Control Center at
WPTP and state the amount of gasoline or petroleum being
washed down and the location of the washdown. The
greatest hazard associated with petroleum product vapors is
explosion. Refer to Gas Explosions in this section for gas
explosion information and precautions.

Gas Explosions. Metro personnel should never smoke,
drop lighted matches, or use open flames in or around
sewers or pumping station substructures. All signs posted
in potentially dangerous areas must be obeyed.

Three-conditions must be present to cause a gas explosion:
a sufficient concentration of gas, sufficient oxygen to
support combustion, and a source of heat greater than the
ignition temperature of the gas/air mixture. The minimum
and maximum concentrations of a gas/air mixture that
will explode if ignited are known as the lower and upper
explosive limits. The limits are expressed as percent of gas
in the air by volume. For example, sludge gas will explode
when the methane content is more than 5 percent and less
than 15 percent.

Explosive gases generally come from gasoline floating on
wet surfaces or from industrial discharges of grease, fats,
oils, solvents, carbon bisulfide, carbon tetrachloride, or
methyl chloride that float on or mix with wastewater (pro-
ducing self-generated gases) or combine with methane.

In confined areas, explosive gas mixtures may develop from
mixtures of air and methane, natural gas, manufactured fuel
gas, or gasoline vapors, Explosive ranges can be detected by
using a combustible gasindicator, Explosions can be avoided
by providing adequate ventilation to the area with fans or
blowers and by keeping open flames away from areas
capable of developing explosive mixtures.
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Water System

The Seattle city water supply is protected by a reduced-
pressure type backflow preventer on the supply line to the
station. This prevents contamination of the water source
by backpressure or backsiphoning. All Metro facilities,
including pumping stations, conform to Seattle-King
County Health Department requirements.

Radiological Hazards

The newest hazard to sewage plant operators results from
increasing use of radioactive isotopes in hospitals, research
labs, and various industries. Sewer service areas must be
checked for radioactive materials. If a discharge from a
radioactive substance is detected, the contributor of this
discharge should be contacted and asked to monitor this
type of waste.

Fire Protection

Electricity is the prime cause of industrial fires; smoking is
the second most frequent cause. Other causes, in decreasing
order of frequency, are: friction, overheated materials, hot
surfaces, burner flames, combustion sparks, spontaneous
ignition, burning and welding, incendiary actions, mechani-
cal sparks, molten substances, chemical action, static
sparks, and lightning. West Point Division buildings are
constructed of nonflammable materials and are designed
to provide maximum fire protection.

WARNING

CO, displaces oxygen, and suffocarion could result
when using CQ, fire extinguishers in confined areas.
Use self-contained breathing apparatus (Survivair)
when fighting fires in such places.

Fire extinguishers are checked for weight and are charged
annually, the results are recorded on each extinguisher and
on a master roster. Visual checks are made periodically to
ensure units are charged to acceptable pressure. All em-
ployees are trained in the fundamentals of fire prevention
and are familiar with the following fire prevention practices:

a. Follow good housekeeping practices. Maintain a
neat and clean work area.

b. Obey NO SMOKING signs. Smoke in authorized areas
only.

c. Keep doors, exits, stairs, fire lanes, and fire fighting
equipment clear of obstructions,

d. Keep combustible materials away from ignition
sources. Place oil, solvent, and paint-soaked rags in covered
metal containers,

East Marginal Way Pumping Station

e. Learn to recognize potential fire hazards, and report
to the supervisor any hazard beyond your control to cor-
rect.

Fire hydrants are checked annually by the fire department
for pressure and are flushed periodically to make sure they
work,

First Aid Comments

All division supervisors have first aid training. All employees
in the West Point division have minimal training in first aid
procedures. The fire department instructs all employees in
mouth-to-mouth resuscitation and closed chest cardiac
massage. All employees are encouraged to attend first aid
courses that are offered periodically, and to have a current
first aid card. A first aid kit and current first aid book are
provided at each regulator station.

MAINTENANCE PRECAUTIONS
Housekeeping

A high standard of housekeeping is emphasized at Metro
as it is the greatest single deterrent to fire, accidents, and
disease. Every effort is made to eliminate fire hazards by
using proper containers for wastes, papers, and rags, and
by emptying the containers frequently. Depositsin cabinets,
ductwork, or piping are cleaned out frequently. Immediate
cleanup of liquid or chemical spills such as water, oil, or
acid will prevent falls, burns, or skin irritations. The chance
of infection and disease is reduced if tools are thoroughly
cleaned after contact with wastewater or sludge.

Floor drains collect, in traps or at bends, particles, chemical
precipitates, road grit, tools, paper, and rags; therefore,
these drains and traps are cleaned frequently. Use of wyes
or tees with blind flanges helps in unplugging and cleaning.
When grease builds up, hot water or steam flushing prevents
clogging and reduces hazards.

The following actions must be avoided when housekeeping:

a. Cleaning on or near equipment that is operating.
(Normally, equipment must be shut down and locked out
when cleaning nearby. Personnel must be extremely cautious

when cleaning around operating equipment.)

b. Mixing common cleaning agents that produce a
dangerous compound. (Read instructions on containers.)

c. Using hazardous cleaning chemicals without proper
protective clothing, equipment, and ventilation.

d. Overreaching.

e. Climbing on rocks, pipes, or equipment.

2-7
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f. Using compressed air to blow off dust. (The maxi.
mum allowable pressure is 30 psi [2.1 kg/sq cm].)

g. Entering hazardous areas, such as manholes, without
adequate training, protection, and assistance.

h. Moving or attempting to move, objects that are too
heavy or lifting heavy objects incorrectly. (Refer to material
handling, manual methods, in the plant or division safety
manuals for correct moving and lifting procedures.)

i. Hosing down areas where electrical equipment is
located.

j. Using ladders improperly. (Refer to special operating
precautions for ladders and stairs in the plant or division
safety manuals for correct ladder use.)

Material Handling
The improper handling of materials can be a significant

cause of injury to personnel. Poor handling practices can
lead to hernias, back strains, crushed toes, lacerations, and

28

other injuries. Ensure that adequate help is available. Use
the chain hoist when removing or installing equipment and
a handtruck when moving material or equipment. Wear
personal protective equipment, such as leather gloves and
safety-toe shoes, when necessary. Good housekeeping
practices are important when handling materials. Clean up
spilled water, grease, or other substances immediately.

The normal maximum load that shall be lifted by one man
is 75 pounds (34 kg). Before lifting an object, ensure that
the surface is free from oil, grease, or other substances that
will make the object slippery. Check the floor to ensure
that no slippery substance or obstructions are in the way
and that the path is clearly visible. Place feet so that you
have a firm footing. Grasp the object securely in case the
center of gravity of the object shifts, Lift the object,
beginning in a squatting position with the back straight and
with the legs exerting most of the lifting force. Lift smoothly
and evenly. Avoid twisting the body while lifting. The load
should be carried as close to the body as possible and grip
should not be shifted. Any lift that requires excessive
exertion must not be attempted without assistance.
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SECTION il
ADMINISTRATION AND MAINTENANCE

RECORD KEEPING AND REPORTING

Detailed records form a pumping station operation and
maintenance history which serves as a baseline for analysis
of station and equipment performance. Their importance
cannot be overemphasized. Pumping station records and
reports include:

1. Station Logbooks
2. Operator’s Work Schedule
3. Sewage By-Passing or Overflow Reports
4. Maintenance Work Orders
5. Machinery History Cards
Logbooks

The station logbook, kept in the control room is a chrono-
logical record of all station events (figure 3-1). All persons
visiting a station for any reason enter, in ink, their names,
time of day, and purpose of visit on the correct daily page.
All services, maintenance work, unusual conditions, and
equipment malfunctions are also recorded.

Operator's Work Schedule (Checklist)

The operator’s work schedule, or checklist, defines the
daily checks and services performed by the station operator
during any given week. The schedule includes preventive
maintenance tasks, such as filter changes and some lubrica-
tion, as well asregular operational responsibilities. Although
performed by operations personnel, the scheduling of pre-
ventive maintenance tasks is done by the respective divison
maintenance department, When completed, the daily
check sheets become a weekly record of work done. These
forms are filed at the Duwamish Pumping Station.

Sewage By-Passing or Overflow Report

Sewage by-passing or overflow is normally discovered by
the operations crew responding to a pumping station alarm
or to a concerned citizen’s report. Operations personnel on
the scene will immediately evaluate the situation and report
to the Operations Supervisor on duty at the WPTP. He will
dispatch repair crews and immediately inform:

® CATAD central console operator (during normal
working hours) or

® West Point treatment plant operator (after hours)
and

® All other persons listed in the current edition of the
Metro Overflow Manual (see note below).

All events are recorded in logbooks, daily reports, and
diaries. Finally, the Operations Supervisor prepares 2
Sewage By-passing or Overflow Report, OP-40 (figure 3-2),
and distributes copies as directed in the Metro Qverflow
Manual.

Note

The Metro Overflow (Emergency Procedures Involy-
ing Bypassing or Overflowing of Sewage) Manual is
issued annually and contains current, detailed bypass/
overflow procedures and instructions.

Maintenance Work Order

The Maintenance Work Order (MWO) (figure 3-3) is used
for all maintenance work at the pumping station. The
Operations Supervisor is responsible for initiating the MWO,
which, except for emergencies, must be approved by the
Division Superintendent. Normally the Operations Super-
visor fills out the MWO and forwards copies 1 and 2 to the
Assistant Superintendent-Maintenance, retaining copy 3 for
followup. When work is completed, Maintenance returns
copy 2 to Operations for filing. In emergencies, the Opera-
tions Supervisor or senior operator calls either the Assistant
Superintendent-Maintenance or applicable craft supervisor,
supplying all pertinent information. Maintenance writes the
MWO and forwards copy 3 to the requestor. Copy 2 is
returend to Operations when the work is completed. Figure
3-4 illustrates Maintenance Work Order flow. Refer to the
West Point Sludge Dewatering Facilities O and M manual
for further information.

Machinery History Cards
The machinery history card (figure 3-5) is the major equip-

ment maintenance record. On the cards are recorded both
scheduled preventive maintenance operations and those

_performed in response to MWOs, Machinery history cards

(light green for mechanical equipment and yellow for
electrical equipment) identify the machinery, manufacturer,
model, and important physical data for each equipment
item in the pumping station. On each card a progressive
service record tells what has been done to the item (includ-
ing the product used for lubrication and the specific parts
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Tuesday, June 6, 1972
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Figure 3-1. Typical Pumping Station Logbook Page
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10.

11.

12,

13.

15,

SEWAGE BY-PASSING OR OVERFLOW REPORT *

Division Involved Nature of
Overflow:

Facility Affected

Location 6. Scheduled

Date 7. Emergency —
PDT

Time BST

Tributary to (receiving water affected)

Cause of Overflow or Bypass

Quantity By-Passed

Remedial Measures (emergency generators, septic tank pumpers,
equipment repair, etc.)

Reported by Reported to

(key person)

Crew Dispatched (names)

Persons Called im Regulatory Agencies. Date Time of Call

Remarks:

OP-40
*When reporting by radio, use item numbers of each line rather than descriptive title.

Figure 3-2. Sswage By-Passing or Overflow Report
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METRO —— MAINTENANCE WORK ORDER
pre——— ————
1 LQUIPMENT NAME I CQUITNIENT (.D. I 3. DATE REQUESTED REQUEST M 3 DATC ASSIGNED 7 WORK OROER NO
8. LOCATION 9. TYPE OF WORK 10. ASSIGNED TO n
EMERGENCY M.  SCHED NAN (TRAVEL
DAYE NAME rQuUAas | MILES
12 1PTION L3 [¥] RISTION WORK FORMED
i
T4 PRIORITY ] -
EMERGENCY ADUTINE ———
A -
16. WORK ASSIGNED (INCLUDE MATERIAL AND 17 MATERIALS USED 1
ANECIAL EOUNIPMENT REGUIRED)
u
18. ADOITIONAL WORK REQUIRED OR SUGGESTIONS TOTAL
19. EQUIPMENT HOURS
20. QATE COMPLETED 21. EMP INIT
22. MAINT. APP.[ 23, i" MARS. [24. SUPT APPVL
tr OVER 32 HRS } 23, 26 SUPY 1NIT
TIME SLIPS EQ. HIST

Figure 3-3. Maintenance Work Order
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East Marginal Way Pumping Station

OPERATIONS MAINTENANCE MAINTENANCE MAINTENANCE
SUPERVISION TECHNICIAN CLERK
COPY 3 r————="
I wriTE work |
COPY 2 ORDER AND
‘ | ASSIGN JoB |
COPY 1 |
L__T__J
REQUEST _'
MAINTE- r———--9
NANGE E
WORK —— |
— - i
—
p |
)
:EXSEV;T | INFORMATION
F=——==" AND | ONLY
| ORAL | ASSIGN | _]—l N
| EMERGENCY | JoB | )
WORK —- i 1?2
| ReauesTt | 1
-l 1
_____ . |
| RECORD IN
SEQUE NCE
l CARD FILE >_‘
e 3 AND GIVE TO
--------- TECHNICIAN
[TEMPORARY | 2__—_1‘___ l e /
OPEN
REQUEST 1 )
FILE
REVIEW AND PERFORM
APPROVE TASK AND
WORK CODE
PERFORMED gggsrﬂeg (TEMPORARY)
SEQUENCE
—— CARD
FILE
3 I 1
ENTER DATA
2 - INTO
MACHINERY
MATCH, RETURN TO HISTORY
DESTROY, OPERATIONS RECORD
REQUEST, MARKED AND FILE
AND FILE - “COMPLETED"" COMPLETED
COMPLETED WORK
WORK ORDER
—T11 oORDER
OPERATIONS LEGEND COMPLETED

l

DESTROY

ROUTINE
- - = o - o EMERGENCY

Figure 3-4. Maintenance Work Order Flow

WORK
ORDER
FILE
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East Marginal Way Pumping Station

WEST POINT TREATMENT PLANT
OAYS BAra 11 wo LNR
'
- - —_— —— +
I
- B -+ -
. RN
4 .
——e e - _
[ S
_____ 4o -
1
|

Figure 3-6. Machinery History Card (Typical)

affected by a service operation), the date, the person who
performed the service, and, when applicable, the MWO
number requesting the work and the time required to
complete it. The machinery history cards for the station are
filed at the WPTP Maintenance Office.

Equipment Data Sources

Station specifications and engineering drawings, including
““as built” drawings and records (showing deviations from
the original design) are filed at the Metro Engineering
Services Office, 821 Second Avenue, Seattle, Washington
98104. Equipment manuals and manufacturer’s publica-
tions are located in the office of the respective area supervi-
sor, in the WPTP maintenance office, and if practicable, in
the station.

MAINTENANCE

The following paragraphs contain information on scheduled
preventive maintenance and unscheduled corrective mainte-
nance for station equipment, periodic station maintenance
and housekeeping tasks, equipment data sources, and main-
tenance records and reports. The Maintenance Section
performs certain maintenance tasks and the Operations
Section others, although Maintenance is responsible for
overall scheduling and coordination.

36

The preventive maintenance schedule specifies the proce-
dures and time intervals for inspection, testing, mandatory
parts replacement, cleaning, lubrication, adjustment, and
calibration of equipment. Corrective maintenance required
because of equipment malfunction or damage is performed
in response to a mainteénance work order initiated by
Operations. Normally only specialists and technicians in the
Maintenance Section will perform maintenance work under
these two plans, although, with the concurrence of the
Maintenance Section, the station operator may perform
minor services or temporary equipment repairs.

Scheduled preventive maintenance extends the service life
of equipment and prevents breakdown that could disrupt
pumping station operation. The schedule covers mechanical
and electrical checks and services, instrument testing and
servicing, and equipment lubrication.

Station maintenance crews log all checks and services
performed and the condition of the equipment and opera-
tions on machinery history cards and/or the station log-
book, These records keep the Maintenance Supervisor
informed at all times of staiton equipment status and
establish a basis for directing the maintenance work.

KCSlip4
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Mechanical

Vibration analysis of pumps and motors reveals early signs
of possible component failure. Portable vibration monitors
can be used to check station equipment. Records of peri-
odic checks are compared with previous records to detect
developing faults and prevent failure.

Annual examination and testing of the C1 water system
backflow preventer is mandatory. A report of the yearly
test result goes to the Seattle-King County Health Depart-
ment. This report includes a report of any repairs to the
backflow preventer that may have occurred during the year.

Electrical

Motor starter contactors and low-voltage switch gear are
checked and cleaned yearly by maintenance electricians.

Instrumentation

Preventive maintenance includes periodic cleaning, inspec-
tion, and recalibrating instruments and checking instrument
loops.

Lubrication

Correct lubrication is essential to proper maintenance
of machinery. Table 3.1 lists by system the parts requiring
lubrication, the time interval between lubrications, the
recommended lubricant, and the equivalent Standard Oil
Company product.

Periodic Station Maintenance and Housekesping

The Operations Department is responsible for many routine
equipment checks and services that are a part of the preven-
tive maintenance program. The station operators are also
responsible for housekeeping, as well as building and
grounds maintenance.

Equipment Maintenance. Station operators perform many
routine duties, some of which are related to preventive
maintenance. These include certain inspections, adjust-
ments, lubrication tasks, etc. The operator services tables
in this manual, covering the various station systems, detail
some of these requirements. Others are listed in the two-
page “daily check sheet” form that covers 2 week’s routine
duties and is filled out by the operator as the work is

East Marginal Way Pumping Station

completed. This check list specifies the particular tasks and
the days they are scheduled. In addition, card files at the
South area supervisor’s office list duties routinely performed
by station operators. Each morning the operator on duty
consults this file as he plans his daily program.

Grounds and Building Maintenance. Pumping station opera-
tors are responsible for routine maintenance of the build-
ings, lawns, shrubs, plants, and landscaped areas. Cleanliness,
good lighting, and safe working conditions enhance efficient
station operation, and attractiveness of the grounds is
important to good community relations. Plant maintenance
and housekeeping tasks are listed below.

Weekly Checks and Services:

1. Check condition of lawn, shrubs, and trees, particu-
larly during the growing season. Mow grass, weed, trim,
fertilize, and water as necessary. Check tree supports.

2. Clean driveway.

3. Check all light fixtures. Replace defective bulbs and
flourescent tubes.

4. Clean all floors, stairways, and equipment platforms,
Check equipment panels and components for dust and
smudges; clean if necessary.

Quarterly Checks and Services:

1. Check outdoor drains and remove debris.

2. Check roof, roof drains, vent, and vent screen. Check
that drain inside vent is free and that no water has collected

at base of vent.

3. Check outside paint for chipping, peeling, and blister-
ing. Repair damaged areas.

Continuing Checks and Services as Needed :
1. Check paint on interior walls; repair as necessary.

2. Check lower-level walls for seepage and clean as
necessary. If seepage is excessive, notify supervisor.

3. Check condition of driveway structure; if damaged,
notify supervisor.
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East Marginal Way Pumping Station

Table 3-1. Lubrication Schedule

bearings.

TIME STANDARD OIL CO.
EQUIPMENT INTERVAL PREFERRED LUBRICANT EQUIVALENT
INFLUENT GATE
SYSTEM:
Sluice gate seating As required Water-resistant grease-Texaco Chevron Dura-lith
faces, wedge sur- or yearly. Multi-Fas HD No. 2, Shell Grease EP 1.
faces, and stem Alvania No. 7, or Lubriplate
threads. No. 630 AAA.
RAW SEWAGE
PUMPING SYSTEM:
Radial and thrust 4 mo. Standard Oil Rykon, red Chevron Industrial
bearings. color, Trade Grade No. 3. Grease, Heavy.
Journal crosses 500 hr. SAE 140 mineral oil. Chevron gear oil 140.
(normal operation).
Journal crosses 200 hr. SAE 250 mineral oil-Texaco Chevron gear oil 250.
(extreme duty). RASR-629, Guif No. 180,
or Socony Gargoyle Visco-
lite SS.
Sliding splines. 500 hr. Long fiber grease-Texaco Chevron Dura-lith
Marfax No. 1 EP or No. 0 Grease EP 1.
EP. Mobil Grease SP No.
53-030, or Texaco ALL
Temperature No. 1992.
Motor bearings. 6 mo. GE Long Life Grease No. Chevron BRB Grease
D6A2CS. No. 2.
SUMP DRAINAGE
SUBSYSTEM:
Sump pump thrust 3 mo. ESSO Andok C, Texaco Chevron Dura-lith
and shaft bearings. No. 1994, Regal Starfex Grease 2.
Special, Socony Vacuum
Arco General Purpose,
Shell Alvania No. 2, or
Sinclair Ahamrock Lub F.
Sump pump sleeve 3 mo. Sinclair Ind. Lithaline No. 1, Chevron Dura-lith
guides. Sinclair Semi-fluid Grease, Grease 0.
or Shell Alvania EP 5214.
Sump pump motor 3 mo. Chevron BRB Grease 2. Chevron BRB Grease

No. 2.

KCSlip4 53240
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Table 3-1. Lubrication Schedule (Cont.)

East Marginal Way Pumping Station

EQUIPMENT

TIME
INTERVAL

PREFERRED LUBRICANT

STANDARD OIL CO.
EQUIVALENT

HEATING AND
VENTILATION
SYSTEM:

Intake, Transfer,
Exhaust, and Entry
fan bearings.

Intake, Transfer,
Exhaust, and Entry
motor bearings.

C1 AND C2 WATER
SYSTEMS:

C2 water pump
motor bearings.

2yr.

6 mo.

4 mo.

Sinclair Litholene, ESSO
Andok C, or Shell Alvania
No. 2.

SAE 20 nondetergent oil.

Chevron BRB NO. 2 lithium
base bearing grease, NLGI
Grade 2.

Chevron BRB Grease
No. 2.

Chevron OC Turbine
Qil 15.

Chevron BRB Grease
No. 2.

3-9/(3-10
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East Marginal Way Pumping Station

SECTION (Vv
STATION CONTROL AND ALARM SYSTEMS

INTRODUCTION

The facility is normally unattended and operates auto-
matically with the raw sewage pumping system controlled
from the CATAD central console, and all other systems,
except the heating and ventilation system, monitored there.
Station systems can also be controlled and/or monitored
from panels in the control room. There are two station
control panels, the main control panel (MCP) and the
CATAD telemetry control unit (TCU).

The alarm system warns WPTP and CATAD of station
malfunction and provides local visual indication of specific
system failures or malfunctions. The system includes the
explosive gas hazard alarm, which is an independent sub-
system.

STATION CONTROL SYSTEM
Main Control Panel

The main control panel (figure 4-1) is at the southwest
wall of the control room between the motor control
center (MCC) and the TCU. Inside the panel (see figure 7-1)
are raw sewage pumping system control and alarm relays,
the wet well level transmitter, instrumentation interface
devices, instrument air system pressure regulators and
distribution manifold, and alarm (control power) panel-
board B. Many of the components, particularly those
related to pump speed and wet well level, are electrically
connected to switches, selectors, and indicators on the face
of the panel. Also on the face of the panel are the alarm
annunciator and explosive gas level monitor. Functioning
of the alarm annunciator and explosive gas level monitor
is covered in this section (see Alarm System); functioning
of other MCP components is described in the related
system section.

Telemetry Control Unit (TCU)

The telemetry control unit is the station CATAD terminal
and computer interface. The unit, a Northwest Digital
Systems (NDS) model 808, contains a communications
modem, a test panel, an ac to dc power supply with bat-
teries for emergency operation, a relay panel and seven
circuit cards for memory, operations control, analog-to-
digital conversion, time synchronization, and data collec-
tion transmission. The NDS TCU, unlike its Philco-Ford
counterpart, is computer based and easily reprogrammed
to alter its operational programs. Below the TCU, behind
the double access doors, is a relay and instrument subpanel
containing the interface equipment and a power receptacle

box, 120-Vac trouble light receptacle, 120-Vac instrument
power plug strip, and a 24-Vdc power supply. On the end
of the MCP are three-wire termination and analog output
resistor mounting terminal blocks. The unit connects to the
telemetry network of duplex telephone lines for high-speed
transmission of data between the computer and the remote
terminals. Each TCU recognizes and responds to its unigue
address code among the signals received from the computer,

The TCU collects station data, such as pump speeds, wet
well level, setpoints, and total flow and converts them to
digital signals for transmittal to the CATAD central com-
puter. It also accepts commands from the computer to the
station (figure 4-2). The contact status and pulse counter
indicators on the front panel light up when the LAMPS
pushbutton is pressed. They indicate that command and/or
status information is being exchanged between the station
and the computer. Normally the station is unattended and
operation is totally automatic. The station sensors are
analog devices that develop information in the form of
varying voltages or contact positions about water levels or
equipment status. The TCU converts this analog data to
digital form, encodes it, and stores the information until
polled by the computer. The computer converts the input
data into signals for output to a visual display monitor
and a teleprinter, and as required, sends back commands
through the TCU to station equipment. Commands include
starting or stopping pump motors, regulating pump speed,
and changing setpoints.

If normal line voltage fails, the emergency batteries auto-
matically supply power to the TCU power supply for up
to 8 hours at maximum load. When not in use, the batteries
are kept charged through the power supply battery charging
circuit.

Station CATAD Control

The Computer Augmented Treatment And Disposal
(CATAD) system permits automatic, supervisory, or
local control of station wet well level and raw sewage
pump speed. See CATAD System O & M Manual TSD-1
for more information.

CATAD Automatic Control. In automatic mode (figure
4-3), after analyzing the input data, the computer sends
back operating instructions through the telemetry system
and TCU to the RSP system controls. Control operations
include changing pump speeds and wet well level setpoints.

CATAD Supervisory Control. At his discretion, the CATAD
operator (figure 4-3) can change the station CATAD

41
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CURRENT

COUPLING MAIN STATION CATAD
SERVICE TRANSFER CONTROLLER CONTROL CONTROL CONTROL
PANEL PANEL MCC HOUSING PANEL SELECTOR

UNIT

EXPLOSIVE TELEMETRY AUXILIARY

. AS LSVEL CONTROL UNIT CONTROL
MONITOR (PHILCCO-FORD UNIT "
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/ NDS UNIT NOW
/ INSTALLED)

CATAD LOCKQUT
NODICATOR AND
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Figure 4-1. Station Control Panels
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East Marginal Way Pumping Station

STATION e f,l%'f'rg;g"
CONTROLLERS RELAYS. ETC.
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Figure 4-3. Station CATAD Control Modes
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East Marginal Way Pumping Station

operating mode to supervisory or local. In supervisory
mode, the operator can change pump speeds and wet well
level setpoints from switches on the central console. Super-
visory control is often used during storms, since the opera-
tor can anticipate regulatory requirements.

CATAD Local Control. In the CATAD local mode (figure
4.3), the CATAD command relays drop out and the wet
well level setpoint cannot be raised or lowered from the
CATAD central console, but only from the MCP. All
monitoring capabilities remain. This mode can be selected
from the CATAD central console, or at the station by
placing the TCU CONTROL selector to LOCAL. If the
latter method is used, an informational signal is transmitted
to the CATAD central console through TCU contact 64
because station CATAD control cannot be regained until
the TCU CONTROL selector is replaced to REMOTE.

Station Local Control

Wet well level and raw sewage pump speeds may be regu-
lated manually or automatically strictly through the local
station control networks. Station local control is selected
at the MCP by placing the station CONTROL SELECTOR
(normally to CATAD) to LOCAL. This action also triggers
“CATAD lockout” alarms at the CATAD central console,
and lights the CATAD LOCKOUT indicator on the MCP
which remains on as long as the station CONTROL SELEC-
TOR is in LOCAL. Only CATAD monitoring status capa-
bilities are retained. To return to CATAD operational
control, the station CONTROL SELECTOR is placed to
CATAD, and the CATAD LOCKOUT RESET pushbutton
pressed to reset alarm circuits and relays and to extinguish
the CATAD LOCKOUT indicator. Lockout of CATAD
control, with all accompanying alarms and indications, is

also triggered by high or low wet well level or by failure

‘of pulse generator APG-1 (which drives the wet well level

setpoint stepping motor). See section V for a complete
description of wet well level and RSP system control,
operation, and alarms.

Alarm Indications

Station control system alarms (table 4-1) are triggered at
the MCP annunciator, CATAD central console, and/or
the WPTP outlying facilities alarm annunciator panel via
Metrotel. The CATAD operator or treatment plant shift
supervisor initiates action to dispatch a crew to the station.

Operator Services

The TCU is maintained by a commercial computer service
organization that is responsible for all adjustment, testing,
maintenance, and repair. The pump crew that periodically
checks the station is responsible only for the services
described in table 4-2.

Operating Procadures

The heart of station operation (table 4-3) is the RSP
system (section VII). Therefore, station operating proce-
dures relate primarily to that system which is the only one
controlled through the MCP and TCU.

The TCU is part of the Metro CATAD system which links
remote facilities to the CATAD central computer, The TCU
is normally maintained only by qualified CATAD opera-
tors, instrument technicians, or engineering personnel.
Occasionally, however, station operators may be required
to start up or shut down the unit (table 4-4).

Table 4-1. Control System Alarm Indications

ACTUATION
ALARM/FAULT SENSOR (::olm' CORRECTIVE ACTION
Note
Record all actions in station log.
CATAD POWER CATAD ac Loss of ac power | Check that circuit breaker S in alarm (control power)
FAILURE (AL 7) power relay to TCU (TCU PANELBOARD B is ON. If breaker is OFF, check
TCUR (TCU switches to stand- | station log to determine reason; then place to ON. If
status indicator | by battery breaker trips, place to OFF and notify supervisor. To
38) power). clear annunciator, press alarm RESET pushbutton.
If ac power to TCU is to be disrupted for an extended
period, shut down TCU completely (table 4-4) and
place CONTROL SELECTOR on MCP to LOCAL to
allow station to operate under local automatic control.
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East Marginal Way Pumping Station

Table 4-1. Contral System Alarm indications (Cont.)

ALARM/FAULT SENSOR Acp:;::;'o" CORRECTIVE ACTION
MCP Power Failure AC power relay | Loss of ac power | Check that circuit breaker 1 in alarm (control power)
(ACR) in to MCP. PANELBOARD B is ON. If breaker is OFF, check
auxiliary con- station log to determine reason,; if permissible, place
trol unit (TCU to ON. If breaker trips, place to OFF and notify
status indicator supervisor.
5)
Note
CATAD POWER FAILURE and MCP power
failure can also be caused by station power
outage or open circuit breakers 2 and 4 in
alarm PANELBOARD B. If station power has
failed, refer to section V (Flectrical Power
System) and Appendix D (Emergency Informa-
tion), table D-2 for corrective action. Circuit
breakers 2 and 4 are main disconnect switches
for alarm (control power) PANELBOARD B.
CATAD Lockout Wet well level High wet well Raw sewage pumping system should be operating under
transmitter via level (PS 126) — wet well level control. CATAD LOCKOUT indicator
CATAD lock- elevation 98.2. should be on. If so monitor RSP system until situation
out pressure is corrected; then press CATAD LOCKOUT RESET
switch PS 125 Low wet well pushbutton to return station to CATAD control. If
orPS 126 level (PS 125) — | RSP system has not switched to local control, do so
elevation 94.0. manually by placing station CONTROL SELECTOR to
LOCAL. If RSP system does not operate correctly or
cannot maintain headway, switch to HAND mode
(table 7-7) and manually operate pumps to return to
setpoint. Place TCU control selector to LOCAL
(optional if malfunction or aberrant wet well level
condition will last long). When situation is corrected,
return RSP system to AUTOmatic mode (table 7-7);
return station to CATAD control by placing station
CONTROL SELECTOR to CATAD and pressing
CATAD LOCKOUT RESET pushbutton and placing
TCU CONTROL selector to REMOTE, as required.
CATAD lockout | Failure of pulse Ensure that RSP system is under wet well level control.
relay in MCP generator APG-1. | Notify supervisor that instrument technician is required.
(TCU status
indicator 14) Note
No audible click near TCU for more than 20 sec-
onds indicates possible pulse generator malfunc-
rion.
CATAD telemetry Telemetry Loss of CATAD Ensure that RSP system is under wet well level control
failure (to station) monitoring telemetry signal and notify supervisor or CATAD central console
relay FR in TCU| to station (station | operator. Place TCU CONTROL selector to LOCAL.
(TCU status automatically
indicator 64) reverts to local
control).
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Table 4-2. Station Control System Operator Services

{TEM AND CHECK/FUNCTION

NORMAL INDICATION

ABNORMAL CONDITION

INDICATION

ACTION

DAILY

1. At Telemetry Control Unit (TCU):

1a. Verify that TCU CONTROL selector is
to REMOTE.

1b. Check status indicator lamps.
1c. Press LAMPS pushbutton.

2. At MCP, verify that station CONTROL
SELECTOR is placed to CATAD.

1a. Selector to REMOTE.

1b. All status indicators off,

1c. Contact status indicators
1,2, and 3 come on. Pulse
counter No. 1 status indicator
comes on. Status indicators
8,9, 10,31, 32, and 33 may
come on singly or together,
depending on RSP status.

2. Selector to CATAD.

la. Selector to LOCAL.

1b. Status indicator S or 64 on.

1c. One or more of required
status indicators does not come
on.

2. Selector to LOCAL.

Note

Record all actions in station log.

1a. Check station log and with supervisor for
possible reason. If permissible, place to
REMOTE.

1b. Refer to table 4-1.

1¢c. Check that RSP mode selectors are all to
AUTO. If not, determine reason. If none can
be found, place RSP mode selectors to AUTQ.
If selectors are correct and status indicators

1, 2, and 3 do not light, report condition to
CATAD central console. If pulse counter

No. 1 status indicator does not light, CATAD
lockout should be in effect (see table 4-1).

If not, contact CATAD central console.

2. CATAD lockout is in effect. Check station
log and with supervisor for verification. If
permissible, place selector to REMOTE and
press CATAD LOCKOUT RESET pushbutton
to return station to CATAD control. If
CATAD lockout is verified, ensure that RSP
system is functioning properly under station
local control.
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Table 4-2. Station Control System Operator Services (Cont.)

ITEM AND CHECK/FUNCTION

ABNORMAL CONDITION

NORMAL INDICATION

INDICATION

ACTION

MONTHLY

3. At TCU:

3a, Pull power plug from # receptacle; or at
alarm (control power) PANELBOARD B

inside MCP, place circuit breaker 5 to OPEN.

3b. Allow TCU to operate on internal dc
power supply for 4 hours.

3c. Restore ac power.

3a. TCU switches to internal dc
power supply. TCU status indi-
cator 38 comes on when LAMPS
pushbutton is pressed.

3c¢. TCU switches back to ac
power source. TCU status indi-
cator 38 does not come on when
LAMPS pushbutton is pressed.

3a. TCU does not switch to
internal dc power supply or dc¢
voltage is insufficient to operate
unit. Status indicator 38 does
not come on.

3¢. TCU does not switch back to
ac power source.

3a. Restore ac power and notify supervisor.

3c. Notify supervisor.
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East Marginal Way Pumping Station
Table 4-3. Station Operation
PROCEDURES
Note

Prestart and startup procedures assume lotal station
shutdown and isolation which is an extreme situation.
Deletion of certain steps by the operator in bringing
the station on-line is, depending on circumstances,
anticipated, expected, and normal,

Pre-Startup

1. In effluent junction structure, remove slide gates, if
installed (table 6-6).

2. Remove pump inlet channel slide gates if installed
(table 6-5).

3. On TRANSFER PANEL, place (or verify) TRANS.
FER SWITCH to NORMAL.

4. At electrical service panel, open (or verify) MAIN
circuit BREAKER. Remove padlock and/or lockout tag,
as applicable.

5. At MCC, place (or verify) all circuit breakers to OFF.
Remove padlocks and/or lockout tags, as applicable.

6. Throughout the station, as applicable, unlatch STOP

pushbuttons, place (or verify) ON/OFF switches to OFF,
and remove lockout tags from local control stations.

7. At PANELBOARDS A, B, and C, place (or verify)
all circuit breakers to ON.

8. Ensure that raw sewage pumping and all support
systems are ready to operate. Refer to appropriate system
section for prestart and other operator services, (see Table
of Contents). The air and water systems are particularly
important support systems.

9. At MCP, place station CONTROL SELECTOR to
LOCAL.

Startup

1. At electrical service panel, close (place to ON) MAIN
circuit BREAKER and check each phase of utility voltage
at RELAY METER compartment. Each phase should read
460 volts.

2. At MCC, close (place to ON) all placarded circuit
breakers.

3. At MCP alarm annunciator, TEST lamps and press
alarm RESET pushbutton.

410

4,
5.
6.
7.

8.
7.3).

9.

Start up 24 Vdc battery charger (table 5-8).
Start up instrument air system (table 8-4).

Start up service air system (table 8-8).

Start up C2 water system (tables 10-4 and 10-6).

Purge wet well bubblers and adjust air flow (table

At MCP and MCC, set RSP system controls for

automatic operation (tables 7-4 and 7-5).

10.

Slowly open influent sluice gate (table 6-3).

Note

Influent gate is opened slowly to match influent flow
with RSP system and prevent wet well flooding.
Depending on weather conditions and how long gate
has been closed, this may take [-1/2 to 3 hours.

11.

Monitor rising wet well level at WET WELL LEVEL

controller-transmitter LIC 103K on MCP. When wet well

level

rises past elevation 94.9 (depth in influent channel

of 2.4 feet or 0.7 meters), lead raw sewage pump comes on.

Note

Step 11 assumes a dewatered wet well If influent
gate is closed with wastewater in the wet well, pro-
ceed as follows:

a

12.

Select one pumping unit for manual operation and
pump wet well down (table 7-6) to lead pump
minimum operating elevation (elevation 94.9,
table 7-6). Place other pumping unit mode selec-
tors to OFF.

. Slowly open influent gate (table 6-3) and con-

tinue to manually control pump speed until gate
is fully open and wet well level stabilized between
elevations 95.0 and 95.5.

. Select desired pumping unit starting sequence and

place all pumping unit mode selectors to AUTO.

For remote control of RSP system from CATAD

control console or computer, place station CONTROL
SELECTOR on MCP to CATAD, and place TCU CON-
TROL selector to REMOTE. For local automatic or manual
pumping system control, leave station CONTROL SELEC-
TOR to LOCAL.

13.

Start up heating and ventilation system (section IX)

and sump drainage subsystem (section XI).

14,

Check operation of all station systems.
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Table 4-3. Station Operation {Continued)

Shutdown

Total station shutdown is rare; individual systems are,
however, shut down fully or in part, as necessary for
maintenance or repair. Refer to the pertinent section of
this manual for system/equipment shutdown procedures.
If the station is to be shut down completely:

L. Place station CONTROL SELECTOR on MCP to
LOCAL.

2. Slowly close influent gate (table 6-3).
3. If wet well is to be dewatered:

a. Allow RSP system to operate in automatic mode
until follow pump shuts down and lead pump is running at
minimum speed,

b. Shut down follow and standby pumping units
(table 7-10).

¢. Operate lead pump manually (table 7-6) and pump
wet well down until low level alarm point (elevation 94.0)
is reached and unit automatically stops. As water level
drops, hose down wet well sides, gate guides, etc. When
pump stops, place mode selector to OFF.

d. Isolate all pumping units (table 7-1 1).

e. Using a mobile or portable pump, remove water
residue from wet well.

f. Install pump inlet slide gates as desired (table 6-5).
4. If wet well dewatering is not desired:
a. Allow RSP system to operate in automatic mode
until follow pump shuts down and lead pump is running

at minimum speed.

b. Shut down all pumps (table 7-10). Isolate as
desired (table 7-11).

5. At MCC, place all circuit breakers to OFF. Padlock
and tag as required.

6. AT electrical service panel, open MAIN circuit
BREAKER. Padlock and tag.

7. At all station systems, latch, lock, and tag, as appli-
cable or as required by situation, all STOP pushbuttons and
ON/OFF switches.

East Marginal Way Pumping Station

8. Shut off natural gas and water supplies as directed
by supervisor.

Table 4-4. TCU Operation
Note
See supervisor for key to TCU.
PROCEDURES
Startup (NDS TCU only)

1. At alarm (control power) PANELBOARD B inside
MCP, place circuit breaker 5 to ON.

2. On test panel (inside TCU door), place AC and DC
power circuit breakers to ON. AC ON light comes on.

3. On TCU door, place TCU CONTROL selector to
REMOTE.

CAUTION

Lamps stay on for 15 minutes after LAMPS push-
bution is pressed. Do not attempt to shut them off
rmanually or TCU damage may result.

4. On TCU door, press LAMPS pushbutton. Status
indicators 1, 2, 3, and PC 1 come on. Status indicators 8,
9, 10, 31, 32, and 33 may come on depending on RSP
system status,

Note

If status indicators other than those cited above
come on either before or after LAMPS pushbutton
is pressed, notify supervisor or CATAD central
console operator.

Shutdown
Note

Partial shutdown for short-term servicing or mainte-
nance of RSP system is covered by steps I and 2
below.

1. Notify WPTP and CATAD central console operator
that TCU is to be shut down and give estimate of probable
duration,

2. At TCU front panel, place TCU CONTROL selector

to LOCAL. RSP and wet well level “command” relays are
deenergized and TCU only monitors.

411
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East Marginal Way Pumping Station

3. At MCP, place station CONTROL SELECTOR to
LOCAL. CATAD is locked out and RSP system reverts to
station local control.

4. On test panel inside TCU door, place AC and DC
power circuit breakers to OFF. AC ON light goes out.

S. At alarm (control power) PANELBOARD B inside
MCP, place circuit breaker 5 to OFF.

ALARM SYSTEM
Physical Description

Alarm system equipment (figure 4-4) includes a local
annunciator, alarm sensors, the Metrotel transmitter cabinet,
and the explosive gas hazard monitor subsystem. Table
4-5 lists equipment characteristics.

The Metrotel transmitter cabinet, on the southeast wall of
the control room, contains a transmitter and 12-volt
mercury battery for emergency power. the WPTP outlying
facilities annunciator panel is in the pump building control
room at WPTP. For each outlying facility, the panel has
three alarm lamps: power failure, carrier signal loss, and
station trouble, which are lighted as long as the facility
functions normally. Refer to the plant O & M manual for
more detailed panel information.

The explosive gas hazard alarm is the only one not associ-
ated with specific equipment or system malfunctions. The
explosive gas sensors are on the wet well wall; the gas level
monitor is on the MCP (figure 4-4),

Functional Description

The alarm system provides visual indication of individual
system malfunctions on the MCP annunciator and transmits
priority one and two alarms to WPTP for corrective action
(figure 4-5). Two malfunctions, power failure and pump
room flood, are priority one conditions, High wet well
level and closing of the influent gate (see Note below)
are priority two conditions. All other faults trigger local
MCP annunciator indications only.

Note

Influent gate closure is indicated at CATAD and
WPTP only. There is no MCP annunciator indication.

412

If any monitored system malfunctions, the appropriate
sensor activates the alarm circuit, lighting the corresponding
window on the local annunciator. The appropriate priority
alarm is also transmitted to WPTP via Metrotel, extin-
guishing the applicable lamp on the outlying facilities
annunciator panel, sounding a hom or buzzer, and starting
the plant alarm digital recorder. The recorder prints out the
time, date, nature of the alarm, and the time the alarm is
cleared. If the fault clears itself, the local annunciator
window stays lighted until the faulty system is inspected
and the alarm RESET pushbutton pressed to clear the
indication from the panel. The East Marginal Way pumping
system is Metrotel transmitter station number IW and
transmits on a frequency of 565 Hz.

The explosive gas hazard transmitters trigger wet well
EXPLOSION HAZARD MONITOR alarm AL 9 whenever
gas concentration exceeds a predetermined safe level. The
monitor displays the explosive limit (L.E.L), graduated
from O to 100 percent L.E.L. The alarm relays are reset
automatically or manually. The explosive gas hazard sub-
system will not function in an oxygen-deficient atmos-
phere. Check suspect areas with an oxygen deficiency
meter before accepting gas hazard monitor readings.

Alarm Indications

The explosive gas hazard alarm (AL 9) is the only local
fault indication not associated with a particular functionat
system. Table 4-6 lists actuation points and corrective
action for only those alarms or faults associated with the
alarm system itself. For other alarms, see similar tables in
those sections describing the functional systems related to
the specific fault indication.

Operator Services

Periodic alarm system checks and services performed by
station operators are listed in table 4-7.

Operating Procedures

The East Marginal pumping station is fully automatic and
not normally manned. Equipment is monitored by the local
alarm system and certain fault indications are transmitted
via Metrotel to WPTP and CATAD. A pump station crew
reports daily to the station. Local alarm system operating
procedures are included in table 4-7.
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East Marginal Way Pumping Station
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Figure 4.4, Alarm System Equipment (Sheet 1 of 2)
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East Marginal Way Pumping Station

MOTOR ROOM AND WET WELL

YT 1088
(ALARM) @

EXPLOSIVE GAS SENSORS

CATAD
METROTEL TELEPHONE PANELBOARD “A"

CABINET CABINET (SEE FIG. 5-1)
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= : I 1 |

T OO S R j

CONTROL ROOM
POER FAILURE IRRIGATION
ALARM (PRIORITY 1) CONTROL PANEL
TEST PUSHBUTTON IREF SECTION X}
Figure 4-4. Alarm System Equipment (Sheet 2 of 2)
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East Marginal Way Pumping Station

Table 4-5. Alarm System Equipment Characteristics

METRO
COMPONENT NUMBER CHARACTERISTICS
MAIN CONTROL PANEL:
Annunciator Panel Panalarm model 51B44; 16 windows; two lamps wired in parallel
per window with 120-volt bulbs
Explosive Gas Level Monitor | YT-108C Bacharach Instrument Company, Division of AMBAC Industries,
model CD 830 P, 60 Hz, 115V, 15 Watts
Explosive Gas Hazard E/1 108D Moore Industries, model MVT millivolt transmitter; input —
Transmitter 0 to 1 Vdc; output — 4 to 20 ma
WET WELL:
Explosive Gas Sensors (2) YT-108A Bacharach Instrument Company, assembly No. 0023-4012, element
YT-108B No. 800-080.2, class 1, division 1, group BCD

415
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East Marginal Way Pumping Station
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Figure' 4.5. Alarm System Simplified Diagram
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East Marginal Way Pumping Station

Table 4-6. Alarm System Alarm Indications

ACTUATI
ALARM/FAULY SENSOR ‘i,rom-r on CORRECTIVE ACTION
MAIN CONTROL
PANEL:
EXPLOSION In wet well, At or above high- WARNING
HAZARD MONITOR| explosive gas explosive gas level
(AL9) hazard trans- setpoint. Do not enter wet well access room when alarm is

Metrotel power failure
(power indicator on
Metrotel panel goes
out)

Explosive gas monitor
malfunction:

FAIL indicator
(blue) on

PILOT indicator

(green) not on

Meter pointer off scale
to right; FAIL or
ALARM indicator on
at the same time

mitter

Carrier signal
(565 Hz)
disappears.

East Marginal
Way PS carrier
failure indicator
on WPTP out.
lying facilities
panel goes out.

Internal

Note

Sensor head can
absorb too much
moisture giving a
false reading,
evidenced by a
gradual, instead
of rapid, readout
increase.

Ac power loss to
Metrotel trans-
mitter.

on. Injury or death may result.

Verify that wet well ventilation system is operating. If
ventilation system is operating, alarm should clear (red
indicator on gas monitor goes out; green indicator stays
on). If not, notify supervisor. If alarm clears, press
alarm RESET pushbutton to clear annunciator window.
Record alarm in station log.

Metrotel transmitter should shift to emergency power.
Check that circuit breaker 1 in alarm (control power)
PANELBOARD B (see figure 5-1) is ON. If breaker is
OFF, check station log to determine reason. If none
is found, place breaker to ON. If breaker trips and/or
power fails again, place to OFF and notify supervisor.
Record actions in station log,

See figure 4-4, sheet 1 of 2.

Notify supervisor or WP division instrument technician.

Press TEST pushbutton. Meter should indicate full
scale; WARN (amber) and ALARM (red) indicators
should come on. If so, replace PILOT indicator bulb.
If not, check that circuit breaker 6 in alarm PANEL-
BOARD B is on; then press monitor ON/OFF switch.
If monitor does not come on, or malfunctions, notify
supervisor or instrument technician.

Notify supervisor or instrument technician.

417
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Table 4-7. Alarm System Operator Services

ITEM AND CHECK/FUNCTION

NORMAL INDICATION

ABNORMAL CONDITION

INDICATION

ACTION

DAILY

1. At Main Control Panel:

1a. Check annunciator panel for alarm
indications.

1b. Test annunciator panel lamps by pressing
TEST pushbutton.

1c. Check explosive gas level monitor.

WEEKLY

2. Test Metrotel alarms each Thursday and
Friday.

la. No window illuminated.

1b. All lamps come on.

1c. PILOT (green) indicator on;
FAIL (blue) indicator off; WARN
(amber) and ALARM (red)
indicators off unless panel meter
indicates presence of explosive
gas in wet well.

1a. One or more windows
illuminated.

1b. Other than normal.

1c. Other than normal.

Note

Record all actions in station log.

WARNING

If EXPLOSION HAZARD MONITOR
alarm (AL9) is on, DO NOT enter wet
well access room; failure to comply
can result in injury or death.

1a. Investigate source and cause of alarm(s).
After correcting problem(s), press alarm
RESET pushbutton to clear annunciator
panel.

1b. Replace defective lamps and retest; if they
still do not come on, notify Operations
Supervisor.

1c. See table 4-6 (explosive gas level monitor
malfunction). If unable to rectify problem,
notify supervisor or instrument technician.
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Table 4-7. Alarm Systam Operator Services (Cont.)

ITEM AND CHECK/FUNCTION

NORMAL INDICATION

ABNORMAL CONDITION

INDICATION

ACTION

WEEKLY (Cont.)

Note

Metrotel priority one alarms are power
failure and pump room flood. Priority
two alarms are wet well high level and
influent gate closure. Usually, half of
the alarms are tested each day.

2a. In pump room, lift pump room flood float
switch to maximum height to trigger priority
1 alarm.

Note

Priority 1 alarm can also be tested by
interrupting power to Metrotel trans-
mitter which simulates station power
[failure (see section V, table 5-6).

2b. In wet well, lift high wet well float switch
FS 115 to maximum height to trigger priority
2 alarm.

3. At explosive gas level monitor on main
control panel, press and hold down TEST
(amber) pushbutton.

2a, Annunciator PUMP ROOM 2a. Other than normal,

FLOOD window (AL 2) comes
on, Treatment plant acknow}-
edges alarm.

2b. Annunciator WET WELL 2b. Other than normal.

HIGH LEVEL window (AL 4)
comes on. Treatment plant
acknowledges alarm.

3. Meter indicates full scale; 3. Other than normal.

WARN and ALARM indicators
come on; local and remote
alarms are triggered.

2a. Notify supervisor.

2b. Notify supervisor.

3. See table 4-6 (explosive gas level monitor
malfunction). If unable to rectify problem,
notify supervisor or instrument technician.
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East Marginal Way Pumping Station

SECTION V
ELECTRICAL POWER SYSTEM

INTRODUCTION

The East Marginal Way pumping station normally receives
power from Seattle City Light from an overhead distribu-
tion line through two pole-mounted, 300-kva transformers
east of the station. Two feeders connect the transformer
secondaries to the station service panel. Electrical loads are
distributed through protective and control devices in the
motor control center (MCC). If utility power fails, a mobile
generator serves the station through an automatic transfer
switch.

PHYSICAL DESCRIPTION

The station electrical power system consists of the equip-
ment shown in figure 5-1. Table 5.1 lists major equipment
characteristics.

Utility Power Equipment

The Seattle City Light transformer bank consists of two
3-phase, 300-kva transformers that convert transmission
voltage to 460 volts. The bank secondary (460 volt) is
solidly grounded to the station ground grid.

WARNING

The pole-mounted transformer bank is maintained by
Seattle City Light crews. Under no circumstances
are Metro personnel to attempt to service them.
Failure to comply can result in death or injury.

Service Panel

The service panel has three compartments. In the upper
compartment (RELAY METER PANEL) are a voltmeter
and ammeter, each with a phase selector, phase failure
and undervoltage relays and metering transformer blown
fuse indicators. In the center compartment (MAIN
BREAKER) is the station 600-ampere main circuit breaker.
The lower compartment houses the service panel metering
transformers, The service panel and components are used
whether power is received from Seattle City Light or the
mobile generator,

Transfer Panel
The transfer panel has two compartments. In the upper

compartment (TRANSFER SWITCH) is the power transfer
switch, transfer circuit control power transformers, and

simulated outage controls and indicators. The lower com-
partment houses the generator and load bank circuit
breakers.

Motor Control Center (MCC)

The MCC or 460-volt distribution equipment consists
of individual components housing motor controllers,
relays, contactors, and circuit breakers (see figure 5-1).
A typical motor controller consists of a manually and
electrically operated circuit breaker, line starter with
overload protection, control power transformer with
primary and secondary fuse indicators, reset pushbutton,
and as applicable, an hourmeter, power indicators, and
mode selectors.

Low-Voltage Distribution Equipment

Included in this category are the lighting and control/
alarm power transformers, panelboards A, B, and C
(lighting and power, MCP control/alarm, and 24-Vdc
transfer circuit control, respectively) and the 24-Vdc
control power batteries and charger.

FUNCTIONAL DESCRIPTION
Service Panel
WARNING

The pole-mounted transformers outside the station
fence are maintained by Seattle City Light crews.
Under no circumstances are Metro personnel to
atrempt to service them. Failure to comply can result
in death or injury.

The East Marginal Way pumping station receives power
from either Seattle City Light or a mobile generator set
(figure $-2). Two feeders normally carry 460-volt power
from the secondary of the utility’s pole-mounted trans-
formers to the MAIN circuit BREAKER in the service
panel. The circuit breaker provides automatic fault pro-
tection for the MCC bus when being supplied from the
utility and may be manually operated. The 460- to 120-volt
potential transformers in the bottom compartment of the
service panel serve the phase failure and undervoltage
relays, and the input power voltmeter and ammeter. The
voltmeter measures the input voltage whether supplied by
the utility or mobile generator.